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Why do we still care about top

• Many top properties experimentally 
confirmed (mT, charge, spin, …..) 

LHC is a “top factory” 

• Cross-section increased by factor ~3.5  
8->13 TeV 

• Top pair cross section measurements are 
Excellent precision tests of Standard Model 

Only place to study the properties of a  
bare quark (Lifetime<hadronisation)  

Sensitive to QCD effects, PDF, top quark mass, … 

Probe for new physics 

First place a new particle could be observed 

Particularly if new particle couples to mass  

Top is a background to many other searches 
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• Pair production in gg fusion (87%) and qq interaction (13%) 

• Top pair decays almost exclusively to Wb 

• Final state topology depends on W decay: 

Dilepton (e/μ) ~5% 

L+jets (e/μ) ~30% 

All jets, 𝜏-lepton channels  
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Top quark production — decay

Top	
  pair	
  branching	
  frac.ons

Final	
  state	
  objects:
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First inclusive top pair production measurements 
at 13 TeV in ATLAS: 

• Dilepton eμ-channel 
Ratio of t	
   t/̅Z	
  cross-sections 

• Dilepton ee/μμ-channels 

• L+jets (e/μ)-channel 
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Top quark production — decay

Final	
  state	
  objects:

ATLAS-­‐CONF-­‐2015-­‐033
ATLAS-­‐CONF-­‐2015-­‐049

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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Motivation — new data

𝜇

e

13 TeV  t	
   t+̅jets candidate event 
 (Dilepton channel)

3	
  jets	
  (2	
  b-­‐jets)	
  
30	
  to	
  80	
  GeV	
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eμ+b-jets @13TeV — method

N1

N2

Analysis method: 

• Select opposite-sign eμ pair  

• b-tagging using multivariate 
discriminator (MV2c20)  

• 70% efficiency 
• rejection 440 (light), 8 (c)  

• High b-tagging uncertainties 

• Determine efficiency from data  

78/P
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eμ+b-jets @13TeV — event yields

Background measured from simulation:  
• Single top Wt 
• Z+jets 
• Diboson	



Misidentified lepton events (MisID)  
• data-driven from same-sign events	



78/P
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eμ+b-jets @13TeV — results78/P

UncertainQes

Results

Theory	
  NNLO+NNLL
Czakon,	
  Fiedler,	
  
Mitov	
  
PRL	
  110	
  252004
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Ratio of tt and Z cross-sections78(85)/P

Highest	
  uncertainty	
  from	
  luminosity	
  cancels!

• Ratio provides constraints on the 
gluon to sea-quark distributions ratio  

• PDF uncertainties are anti-correlated 
for the two observables. 

                      sensitive to qq-PDF 
                        sensitive to g-PDF
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ee/μμ+b-jets @13TeV

Analysis method: 
• Select opposite-sign ee/μμ 
• 60 < mll < 81 GeV or mll > 101 GeV 
• ET

miss > 30 GeV  
• b-tagging using multivariate 

discriminator (MV2c20) with 70% 
efficiency 

• Obtain best 
using maximum likelihood fit 

85/P

Event yield estimation: 
• Z background scaled in control region 
• MisID from MC (100% uncertainty) 

e-­‐e+

μ-­‐μ+

N1 N2

N2
N1
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ee/μμ+b-jets @13TeV85/P
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ee/μμ+b-jets @13TeV — Results85/P
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L+jets @13TeV85/P

Event selection: 
• Select events with single lepton e/μ 
• Four jets (1 b-tagged) 
• ET

miss>40 GeV, mT
W>50 GeV (e)  

• ET
miss + mT

W>60 GeV (μ) 

~80%	
  pure	
  sample
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L+jets @13TeV — W-bg estimation85/P

• W	
  background	
  normalisaQon	
  only:	
  (shape	
  is	
  taken	
  from	
  MC)
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L+jets @13TeV85/P
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L+jets @13TeV — Results85/P
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Top pair cross-section @ (7,8) 13TeV
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Summary 

• ATLAS performed inclusive cross-section measurements of tt 
production at 13 TeV in the dilepton and l+jets channels 

• First preliminary 13TeV results use 78-85fb-1  

Total uncertainty is between 15-20%  

Not yet at same impressive precision achieved in Run1 (3.9%) 

 At the level of the theoretical calculations  

• Measurements are in agreement with NNLO+NNLL calculations 

• This was just a first glimpse into Run2 data ….. 

!
!

h)ps://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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Additional material
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13 TeV measurements
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eμ+b-jets @13TeV — systematic uncertainties



2015-­‐10-­‐07 Ma)hias	
  Danninger	
  (UBC) 22

ee/μμ+b-jets & L+jets @13TeV — systematic uncertainties

ee/μμ+b-jets L+jets
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The ATLAS detector


